Objectives: Rectus sheath hematoma (RSH) can result from bleeding into the rectus abdominis muscle or a direct muscular tear; nontraumatic spontaneous RSH is a rare condition. Here, we report a case of spontaneous RSH associated with warfarin administration for the treatment of chronic thromboembolic pulmonary hypertension (CTEPH). Patient: An 87-year-old woman was referred to our hospital because of abdominal pain, nausea, and vomiting for 3 days. She was receiving warfarin for treating CTEPH. She had a bulging and hard lower abdomen with ecchymosis. Moreover, the bulging portion was highly tender, and a positive Carnett's sign was also observed. She reported no history of abdominal trauma. Abdominal computed tomography (CT) scan revealed right RSH. Results: She was diagnosed with spontaneous RSH and admitted to our hospital. Warfarin was antagonized with an intravenous injection of vitamin K; hemostatic agents were intravenously administered. Gradually, her abdominal pain improved. She was finally discharged 12 days after the admission. Abdominal CT scan performed 17 days after the discharge revealed a reduction in the size of RSH. Conclusion: Despite not having a history of trauma, it is necessary to consider the possibility of RSH for patients receiving warfarin and complaining of abdominal pain.
Introduction
Rectus sheath hematoma (RSH) mainly results from bleeding into the rectus abdominis muscle or a direct muscular tear. Several risk factors, such as trauma, surgery, anticoagulation, coughing, intense rectus muscle contractions, pregnancy, etc., have been reported to cause RSH 1) . Nontraumatic spontaneous RSH is a rare condition that is generally related to medical therapies 2) . RSH can cause acute abdominal pain, which can sometimes be severe. Although several patients with RSH are generally treated with conservative treatment strategies, those with unstable hemodynamics require angiographic arterial embolization or surgery 2) . Here, we report a case of spontaneous RSH associated with warfarin administration for the treatment of thromboembolic pulmonary hypertension (CTEPH). The patient was successfully treated with a conservative treatment strategy.
Case Presentation
An 87-year-old woman was referred to our hospital because of abdominal pain, nausea, and vomiting for 3 days. In addition to home oxygen therapy (2 L of oxygen/min), she was receiving warfarin (1.25 mg) for treating chronic CTEPH. Her abdominal pain deteriorated in the supine position and improved in the sitting position. The physical examination performed at her presentation to our hospital revealed a bulging and hard lower abdomen with ecchymosis. The bulging portion was highly tender; moreover, a positive Carnett's sign was noted. Muscle defense was negative. She reported no history of abdominal trauma.
The laboratory data revealed elevated serum white blood cell count and decreased hemoglobin level. Table 1) . Non-contrast-enhanced abdominal computed tomography (CT) scan revealed a hematoma in the right rectus sheath with a dimension of 9 × 6 × 12 cm (Figure 1a , b). Contrast-enhanced CT scan could not be obtained because of renal hypofunction. She was diagnosed with spontaneous RSH and admitted to our hospital.
On admission, we speculated that vascular embolization was not essential, which prompted us to select a conservative treatment. Warfarin was antagonized with an intravenous injection of vitamin K. Moreover, two hemostatic agents namely carbazochrome (50 mg) and tranexamic acid (250 mg) were intravenously administered. After admission, 600 mg of acetaminophen was orally administered to achieve analgesia. Her vital signs were stable; however, her hemoglobin level decreased to 7.4 g/dL at the 6th day of admission. Two units of erythrocyte transfusions were given; afterward, no transfusion was necessary. The patient's posttreatment course was uneventful, and she was eventually discharged 12 days after the admission.
In this case, abdominal CT scan performed 17 days after the discharge revealed a reduction in the size of hematoma (5 × 3 × 6 cm) (Figure 2a , b). Moreover, her abdominal swelling improved, and she reported no abdominal pain. We also explained the patient about the possibility of a recurrence of RSH and that it can be fatal depending on the case. However, no recurrence of RSH was observed after discontinuing the warfarin treatment.
Discussion
RSH was first described by Hippocrates and Galen approximately 2,500 years ago as a condition associated with abdominal trauma 3) . It is caused by bleeding into the rectus sheath from a damaged superior or inferior epigastric artery or its branches; moreover, it can result from a direct tear of the rectus muscle. A study has reported that 1.8% of 1,257 patients who complained of abdominal pain were finally diagnosed with RSH 4) . Nontraumatic spontaneous RSH is a rare but noncritical condition. However, in some rare cases, it may become a serious condition due to persistent bleeding. The most frequent cause of spontaneous RSH is antico-agulation therapy 5) .
The symptoms of RSH are abdominal pain, nausea, palpable abdominal wall mass, and vomiting. Pain associated with RSH typically worsens with movements 6, 7) . Regarding Journal of Rural Medicine physical examination, the presence of Carnett's sign is of great significance for confirming whether the pain originates from the abdominal viscera or abdominal wall. A positive Carnett's sign, as observed in the present case, indicates that the pain originates from the abdominal wall. Furthermore, CT scan is considered as a gold-standard diagnostic modality because of the high sensitivity (nearly 100%). Moreover, it can detect the location of hematoma and quantify its expansion into other intraperitoneal structures. Typically on a CT scan, RSH appears as a mass located posterior to the rectus abdominis along with the enlargement of the muscle. In an acute phase, hematoma appears as a hyper-dense mass in comparison with the surrounding muscle tissue 8) .
Although RSH is rare, it can be a fatal condition with a reported overall mortality of 4% 9) . Similar to our case, many cases of RSH are conservatively managed. However, for unstable patients, an aggressive treatment with angiographic vascular embolization is essential. Moreover, surgery is needed if the hemorrhage cannot be controlled by angiographic selective vascular embolization 10, 11) . In the present case, warfarin was antagonized at the earliest to maintain a stable clinical course.
In our case, there was no obvious trauma or surgical history. As the patient was receiving warfarin for CTEPH, the occurrence of RSH was attributed to warfarin. To assess the effects of warfarin, a periodic assessment of PT-INR was conducted. However, at the time of hospital presentation, her PT-INR was higher than the optimum range. Treatment with warfarin has been indicated in various diseases; moreover, use of warfarin increases with age in a number of patients. Importantly, the complications of bleeding in patients who receive warfarin need to be considered. If a patient receiving warfarin complains of abdominal pain, the possibility of RSH should essentially be considered. In such cases, the presence or absence of Carnett's sign should also be investigated during physical examinations.
In conclusion, we report a case of spontaneous RSH associated with warfarin administration. The patient was successfully treated with a conservative treatment strategy. However, for patients receiving warfarin, it is necessary to consider the possibility of RSH even if they are without any history of trauma.
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